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Color of Pubescence on Bud Scales Conflicts with Keys for Identifying
Species of Dirca (Thymelaeaceae)
Abstract
The genus Dirca (Thymelaeaceae) comprises three North American species of deciduous understory shrubs.
Dirca palustris (eastern leatherwood) occurs in patchy populations in eastern North America. Nevling (1962)
reported that D. palustris ranges from New Brunswick west to Minnesota and Oklahoma, and south to Florida.
Guided by herbarium records, we recently confirmed the existence of a large population of D. palustris in
northern North Dakota, and the persistence of the species in Nova Scotia, as reported by Gray (1873) and
more recently by Soper and Heimburger (1994). Throughout its broad range, D. palustris generally occurs
infrequently but can be locally abundant (Nevling 1962). It is found in populations of variable densities from
few to hundreds of individuals per hectare in rich mesic forests (Schulz et al. 2004), and the species often is
associated with north- or east-facing stream banks and slopes (Kurz 1997; Nevling 1962). The two other
species in the genus are D. occidentalis, endemic near the San Francisco Bay, and D. mexicana, narrowly
endemic to the Sierra Madre Oriental in Tamaulipas, Mexico.
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The genus Dirca (Thymelaeaceae) comprises three North American
species of deciduous understory shrubs. Dirca palustris (eastern
leatherwood) occurs in patchy populations in eastern North
America. Nevling (1962) reported that D. palustris ranges from
New Brunswick west to Minnesota and Oklahoma, and south to
Florida. Guided by herbarium records, we recently confirmed the
existence of a large population of D. palustris in northern North
Dakota, and the persistence of the species in Nova Scotia, as
reported by Gray (1873) and more recently by Soper and
Heimburger (1994). Throughout its broad range, D. palustris
generally occurs infrequently but can be locally abundant (Nevling
1962). It is found in populations of variable densities from few to
hundreds of individuals per hectare in rich mesic forests (Schulz et
al. 2004), and the species often is associated with north- or east-
facing stream banks and slopes (Kurz 1997; Nevling 1962). The
two other species in the genus are D. occidentalis, endemic near
the San Francisco Bay, and D. mexicana, narrowly endemic to the
Sierra Madre Oriental in Tamaulipas, Mexico.
The three species are reported to be distinguishable by
morphological features, including the color of pubescence on bud
scales. Vogelmann (1953) presented a key to distinguish Dirca
palustris and D. occidentalis, listing first the dark brown pubescence
of the former and whitish pubescence of the latter. In a report of
their discovery of D. mexicana, Nesom and Mayfield (1995)
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constructed a key differentiating all three species. Again, color of
pubescence on bud scales was the first trait listed to separate the
brown-pubescent D. palustris from the white-pubescent D. occi-
dentalis and D. mexicana. A perusal of both historical (Gray 1868)
and contemporary (Soper and Heimburger 1994; Swanson 1994)
descriptions reveals the long-held contention that D. palustris has
brown to dark brown pubescence on its bud scales throughout its
range.
Here we contribute evidence that some populations within the
established range of Dirca palustris exhibit bud scales with white
pubescence, which is in direct conflict with the keys used to
distinguish members of the genus. We collected seeds of D. palustris
from Torreya State Park west of Tallahassee, Florida (30u3496320N,
84u5697470W), and germinated them in our greenhouse. The
seedlings had white pubescence on bud scales instead of the
expected brown. On 14 February 2008, we visited the population
while it was in flower and confirmed the presence of white
pubescence on bud scales (Figure 1A, B). We estimated that there
were several hundred plants within this population, and the
Figure 1. Inflorescences of Dirca palustris. A. White pubescence on bud
scales of a plant in its native habitat in northwestern Florida. This pubescence
color is inconsistent with the existing description of the species. B. Brown
pubescence on bud scales of a plant in its native habitat in southern Illinois. The
description of D. palustris includes brown pubescence as a hallmark of the
species.
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pubescence on bud scales was white without exception among the
many dozens of plants we inspected. Voucher specimens from the
population collected on 23 February 2008 have been deposited at
the University of Florida Herbarium in Gainesville (Sharma 2008-
28, FLAS), with duplicates to be distributed to the University of
Georgia (Sharma 2008-27, GA) and Harvard University (Sharma
2008-26, GH).
Our observations are consistent with several existing herbarium
records. A survey of herbarium specimens conducted at the
University of South Florida Herbarium in Tampa (USF) showed
white pubescence on bud scales of individuals from the southeast-
ern extreme of the established distribution of Dirca palustris.
Additionally, herbarium specimens of D. palustris at the Anniston
Museum of Natural History in Anniston, Alabama, confirm white-
pubescent bud scales on plants indigenous to that state (Daniel
Spaulding, curator, pers. comm.). Specimens of D. palustris
examined at the Ada Hayden Herbarium at Iowa State University
(ISC) exhibit an apparent gradation in pubescence color from dark
brown to white. Gray (1873) seems to have noticed similar variation
in pubescence color. He cautioned that the pubescence color on bud
scales of D. occidentalis might vary, based solely on his observation
that the pubescence on bud scales of D. palustris may be
‘‘occasionally pale.’’ This suggests that Gray witnessed enough
variation in the pubescence color of D. palustris to doubt the
constancy of this trait within D. occidentalis.
Our observations of white pubescence on the bud scales of plants
long considered Dirca palustris echo a report by Floden and
Mayfield (2006). They described a population of Dirca in Kansas
that differed from the published descriptions of D. palustris in
several ways, including the presence of hoary pubescence on bud
scales. Collectively, their observations and ours suggest either that
traits of D. palustris may vary more than has been reported, or that
the taxonomic rank of some populations ought to be reassessed.
In a species such as Dirca palustris, with patchy occurrence and
apparently limited capacity for seed dispersal (Ward and Horn
1998), restriction of gene flow among populations may increase the
opportunity for regional differentiation of traits. A question
meriting further consideration is whether observed inconsistency
in traits such as the color of pubescence on bud scales follows a
clinal or more ecotypic pattern of variation within the extensive
range of D. palustris. Identifying the pattern of variation in this trait
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and others might offer insight regarding the appropriate taxonomic
treatment of apparently atypical populations. For instance,
geographically gradual variation in the color of pubescence on
bud scales from brown to white may validate a view that the species
as one taxonomic unit should encompass varied bud scale
phenotypes along a gradient. In contrast, a more isolated and
abrupt variation in pubescence color and other traits might favor a
case for taxonomic recognition.
It is clear that white pubescence on bud scales of Dirca should not
be considered a reliable character to differentiate the three species.
Our observations to date suggest that the population observed in
Florida possesses the remaining characters of D. palustris presented
in the key by Nesom and Mayfield (1995). These include ‘‘young
twigs and both leaf surfaces completely glabrous; flowers and fruits
pedicellate, the whole cluster often pedunculate; calyx margin
merely crenulate-undulate, without distinct lobes; eastern United
States’’ (Nesom and Mayfield 1995, p. 465). This suggests that a
classification as D. palustris or as a subspecies of D. palustris may be
the most appropriate course of action for this population.
In light of the observation we report here, further research should
be focused on variation among and within populations that long
have been considered Dirca palustris. A comprehensive assessment
of populations representing the entire range of D. palustris will
facilitate characterization of the extent and nature of phenotypic
variation and resolve potential taxonomic confusion in the genus
Dirca.
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